Negative and selective effects of propofol on isolated swine myocyte contractile function in pacing-induced congestive heart failure.
Although propofol (2-6 di-isopropylphenol) is commonly used to induce and maintain anesthesia and sedation for surgery, systematic hypotension and reduced cardiac output can occur in patients with or without intrinsic cardiac disease. The effect of propofol on myocyte contractility after the development of congestive heart failure (CHF) remains unknown. This study tested the hypothesis that propofol would have direct effects on myocyte contractile function in both healthy and CHF cardiac myocyte preparations. Isolated left ventricular (LV) myocyte contractile function (shortening velocity, micron/s) was examined in myocytes from five control pigs and in five pigs with pacing-induced CHF (240 beats/min, for 3 weeks) in the presence of propofol concentrations ranging from 1-6 micrograms/ml. In addition, myocyte contractility in response to beta-adrenergic receptor stimulation (isoproterenol, 10-50 nM) in the presence of propofol (3 micrograms/ml) was examined. Three weeks of pacing caused LV dysfunction consistent with CHF as evidenced by increased LV end-diastolic diameter (control 3.3 +/- 0.1 cm vs. CHF 5.6 +/- 0.2 cm; P < 0.05) and reduced LV fractional shortening (control 34 +/- 3% vs. CHF 12 +/- 2%, P < 0.05). Propofol (6 micrograms/ml) caused a concentration-dependent negative effect on velocity of shortening from baseline in both control (67 +/- 2 microns/s vs. 27 +/- 3 microns/s; P < 0.05) and CHF myocytes (29 +/- 1 microns/s vs. 15 +/- 1 microns/s; P < 0.05). Importantly, CHF myocytes were more sensitive than control myocytes to the negative effects of propofol on velocity of shortening at the lower concentration (1 microgram/ml). beta-adrenergic responsiveness was reduced by propofol (3 micrograms/ml) in control myocytes only. Propofol has a direct and negative effect on basal myocyte contractile processes in the setting of CHF, which is more pronounced than that on healthy myocytes at reduced propofol concentrations.